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(54) CnOC06 nOJiyHEHMfl PACXOAyEMblX 3J1EKTPOAOB H3 TUTAHA H ETO CHJ1ABOB 



(57) Pecfepar 

H3o6peTeHne othocmtca k cneLjwajibHOM 
sneKTpoMeTajinypruM, b nacTHoc™ k 
npoM3BOACTBy cjimtkob n oifiOOB Ana M3Aennft, 
nonyMaeMbix Ae<t>opMauviefi m cfcacoHHbix 
OTjiMBOK b BaKyyMHbix aneicrponeHax m nenax 
MHoro Twna, m MoxeT 6biTb ncnojib30BaHO b 

pa3J!HMHbJX OTpaCTJflX HapOflHOrO X03«MCTBa. 

L4enbK) M3o6peTeHM« HB/ifleTCH no/iyMeHMe 

paCXOAyeMblX OJieKTpOAOB M3 TMTaHOBblX 

otxoaob b BUfle MeTa/innMecKoro cxpana, 
oope-3n, cTpy>KKM n T.A., oonee bwcokom 



rinoTHOCTM m npoHHOCTM. npeAnaraeTCfl cnoco6 
M3roTOBJieHHfl npoMHbix nnoTHbix aneiapoAOB, 
BKnioMaioiuMft aKTMBupyioinyio o6pa6oTKy 
otxoaob b TeMeHne 90 - 120 mmh, Harpes 
n3no>KHni^bi c ujmxto^ ao TeMnepaTypw 300 - 
350°C H 3anMBKOft" otxoaob yno>KeHHbix B 
M3/io>KHMi^e noAo6HbiM no XMMMMecKOMy cocTaBy 
ochobu crmasoM, B KOTOpbltf bxoaat OT 0,001 - 
0,005% (no Macce) noBepxHOCTHO-aKTMBHoro 
BemecTBa, HanpMiwep 6opa, npn otom onoTHOcrb 
3arpy3KM H3/io)KHMUbi Kone6neTCH ot 40 ao 70%. 
5 3.n. cjj-ribi, 2Ta6n. 
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(54) METHOD OF CONSUMED TITANIUM AND ITS ALLOYS ELECTRODES PRODUCTION 



(57) Abstract: 

FIELD: special electrometallurgy, 
production of ingots and slabs for pieces 
produced by deformation and pattern castings 
produced in vacuum electrical furnaces and 
furnaces of other type in different branches 
of industry. SUBSTANCE: aim is production of 
consumed electrodes out of titanium wastes, 
for example, as metal scrap, cut-outs, 
cuttings, etc of much higher density and 
strength. Proposed method to produce strong 
and high density electrodes provides for 



activated treatment of wastes for 90-120 
minutes, heating of lingot with charge up to 
temperature of 300 - 350 C and top pouring 
of laid in lingot wastes with similar by 
chemical composition base allot, in which 
surface active substance of 0.001 - 0.005 
mass %, for example, boron is introduced. In 
the case, lingot loading density is in 
limits of 40 - 70 %. EFFECT: production of 
high strength and density consumption 
electrodes of titanium waste. 6 cl, 2 tbl 
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M3o6peTeHne othocmtch k cneunanbHofi 
aneiapoMeTannyprviM, b MacTHoc™ k 

np0M3B0flCTBy CJ1MTK0B M CHfl60B ATlfl U3fle/lV4fi, 

nonynaeMbix AecfcopMauuefl m cfcacoHHbix 
otjwbok b BaKyyMHbix snexTponenax h nenax 
HHoro Tuna, n Moxer 6biTb ncnonb30BaHo b 
pa3nnMHbix oTpacnnx HapOAHoro xoaaiicTBa. 

HaBecTeH cnoco6 npon3BOACTBa 
pacxoflyeMbix snexTDOAOB, nonynaeMbix H3 
AoporocTOflmux nepBHHHwx MaTepuanos 
TMTaHOBofl ry6KM c Ao6aa/ieHneM nernpy»ou4nx 
aneMeHTOB [1 ] 

Bo Bcex cnynaax sneiapoAbi m nepBUHHbix 
MaTepnanoB CTonb floporn, hto He Moryrr 
o6ecneMMTb KOHxypeHTOcnocooHoc™ KOHeMHoro 
ToaapHoro npoAyxTa, Hanpniwep (fcacoHHbix 

OT/1MB0K. 

CnocoC nonyneHMfl pacxoAyeMbix 
aneKTDOAOB npeccosaHnewi orpaHUHnsaeT 
BOBJieneHMe b lunxTy btophhhoto MeTanna b 
BHAe otxoaob 30 35% b tom HHcne ao 10 15% 
CTpyKKM [1] n Tpe6yeT 6onbwnx nocneAyiomvix 
3Hepro3aTpaT Ha no/iHbifi nepennaa b 
aneKTpoAyroBbix neMax c KpncTannu3aTopoM 
Ana nonyneHMH pacxoAyeMbix anexTpoAOB 
(ctihtkob nepBoro nepennaBa), ncnonbsyeMbix 

AH« M3rOTOBTieHHfl 4>aCOHHOrO JlMTbfl nnn 

cjiHTKOB BToporo nepennaBa atih npoxaTa, 
kobkh. B npoMbiujneHHbix MacujTa6ax TaKoro 
poAa npon3BOACTso flanaeTCH MOHononwefi 
OAHO^-AByx cfcupwi. 

Han6onee onw3KWM k 3anBJineMOMy cnoco6y 
flB/i«eTc« cnoco6 M3roTOBJieHMfl pacxoAyeMbix 
3neicrpoAOB 3annBKotf KycKOBbix otxoaob b 
CTanbHbix nanoxHMi^ax, npeABapuTenbHO 

npOM3BOAAT OHUCTKy OTXOAOB raJTTOBKOft [2] 

B M3aecTHOM cnoco6e 3annBKy jkmakoto 
MeTanna npon3BOAflT csepxy Ha lunxTy, w 
npeABapMTe^bHbi^ Harpes ninxTbi n nanojKHni^bi 
He npon3BOAflT, hto A^TiaeT HenpeACKa3yeM0iV 
nnoTHOCTb nonynaeMoro snefopoAa w era 
npoHHocTb, KOTOpbie a pflAe cnyMaeB 
pa3pytuaK)TCfl He TonbKO npH TpaHcnopTupoBKe, 
ho vi nnasKe, co3AaBafl asapMviHbie cnTyai4nn. 

C uenbio yAaneHMfl noBepxHocTHbix 

3arpfl3HeHHblX CJ108B OTXOAOB, a TaiOKB OCTaTKOB 

MaTepnana nweMHofi (fcopMbi c mx nosepxHOCTM , 
npnMeH«iOT ra/iTOBKy. 

OAHaKO HeaaBucuMo ot -npoAorDKHTenbHOCTM 
ra/iTOBKM npaKTMHecKM He OHwuaioTCfl 3axpbiTbie 
n TpyAHOAOCTyriHbie noBepxHocTn n 
He3aKOHseHHbie pe3bi. 

Ta/iTOBKa He o6ecneHMBaeT yAaneHne 
npurapa flaxe c OTKpbiTbix noBepxHoorefl, hto 
OTpnuarenbHO cxa3biBaeTCH Ha npoHHOcTb 
nonynaeMoro pacxoAyeMoro snexTpoAa. 

Qexibio n3o6peTeHHji flBnaeTca no/iyneHne 
pacxoAyeMbix sneicrpoAOB H3 TUTaHoawx 
otxoaob, b BMAe MeTannnMecxoro cxpena, 
o6pe3M, cTpy>Kxvi m t.A- 6onee BbicoKOfi 

n/lOTHOCTM M npOHHOCTM. 

nocTaaneHHafl uenb AocTMraeTCfl TeM, hto a 
M3BecTHOM cnoco6e no/iyneHun pacxoAyeMbix 
snexTpoAOB M3 TMTaHa m era cnnaBOB, 
BxniOHaK3iAeM aKTUBMpyiomyio o6paooTxy 
iiiMXTbi, yxnaAxy b nanoKHMi^bi c onpeAejieHHoft 
n/iOTHOCTbio n b onpeAeneHHOM nopflAxe m 
sa^HBxy )KMAKoro TMTaHa Ha lunxTy. 
MeTa^/innecxyio ujuxTy M3 TMTaHOBbix otxoaob b 
BMAe xycKOB, o6pe3M, CTpy>xxvi m t.a. 
noABepraKJT axTMBupyioiuefl o6paooTKe b 
TeneHne 90 120 muh, HarpesaioT nsnoKHni^u c 
ujmxtoW ao T 300 350 °C n 3ajiMBa>OT noAo6HbiM 
no XMMMHecxoMy cocTaBy ochobhwm cnnaBOM, b 
KOTopu^ bxoa«t ot 0,001 0,005% (no Macce) 
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noBepxHOCTHO-aKTMBHoro BeiuecTBa, HanpuMep 
oopa. 

flpyroe OTnunne coctomt b tom, hto b 
cnynae ucnonbaoBaHMR ninxTbi, 
o6ecneHMBaioiAe^ o6beMHy»o nnoTHOCTb 
3arpy3xn M3no)XHMi^bi 40 55% (ot rtiothoctm 
MeTanna), ee yxnaAbiBaioT c o6pa30BaHneM 

OAHOrO HeCKOTlbKVIX TJMTHHKOBWX KaHanoB, 

q^opMnpyeMbix Ha bcjo BUCOTy n3/io>KHvmbi, m 
nepe3 hux npon3BOA«T 3annBKy KMAKoro 
MeTanna. 

KpOMe Toro, b cnynae ncnonb30BaHMfl 
ujMXTbi, 06ecneMMBaK)iAeM o6*beMHyio nnoTHOCTb 
3arpy3KM nanoxHHUbi 56 70% 3annBKy >xviAKoro 
MeTanna b M3no)KHni^y ocyu^ecTanniOT 
npuHyAHTenbHo, HanpuMep i^eHTpo6exHbiM 
MeTOAOM, a Tax>xe b cnynae wcnonb30BaHHH 
ujMXTbi, o6ecneHMBajoiAeM oGbeMHyio nnoTHOCTb 
3arpy3KM M3no)KHMi^bi oonee 70% ee 
npeABapnTenbHO 4)opMnpyK)T b naKeTbi nnn 
6pnKeTbi, KOTopbte 3arpy>xaK)T b n3no>KHML^b! c 
3a3opoM, ooecneMMBaioinMM 3anonHeHne Bcero 
o6beMa M3no>KHMi^bi. 

nosepxHOCTb icycKOB cKpena axruBupyeTCfl 
Apo6eMeTHOM vinM necKocrpyviHOM o6pa6oTKOM b 
TeneHne 90 120 MMHyT Ana ynyniueHMfl 
CMannBaeMocTn otxoaob m noflaneHun 
npoHHOCTH pacxoAyeMbix snexTpoAOB 3a cneT 
cun aAresMM. 

npoi^ecc axTMBai^nn conpoBO>KAaeTC« 
ynaneHneM Ha rny6MHy 0,08 0,10 mm 
TyronnaBxofi cocTaanflfOineti nosepxHocTHoro 
cnofl KOMnoHeHTOB tuMXTbi TMTaHOBbix cnnaBOB B 
30Hax H3 oKucneHUfl, a Tatoxe 4k)pmobohhov1 
CMecn. 

npn o6paboTKe noBepxHOCTH KOMnoHeHTOB 
TUTaHOBOvl ujuxTbi b Apo6eMeTHbix nnn 
necKOCTpyPiHbJX ycTaHoaxax MeHee 90 mmh 
yBenMHUBaeTCfl TyronnaBKafl cocTaanfljoiAaa 
OKwcneHHora cnoa MeTanna, dcfDc^eKTViBHOCTb 
aKTMBai4MH CHUxaeTCfl m ocna6npeTcn 
MeTannnnecKafl cBH3b Ha rpaHMi^e xoHTaxra 

nOBepXHOCTM KOMnoHeHTOB UJHXTbl C 3aJlMTblM 

MeTannoM. 

06pa6oTxa CBbiiue 120 mhh He 

nOBblUJeHMfl AOCTMrHyTOM npOHHOCTM. 

ripn coAepKaHMM 6opa b >kmakom MeTanne 
MeHee 0,001% 3cp0e kt m b HocTb era AStiCTBUfl 
ncne3aeT, a Bbjuue 0,005% npusoAHT k 
oxpynnMBaHUJo cnnaBOB TvrraHa. 

06beMHafl nnoTHOCTb yxnaAXM ujhxtw 
MeHee 40% axoHOMHHecKvi He i4enecoo6pa3Ha, a 
Bbiiue 55% aaTpyAHseT 3anonHeHne nycTOT 

Me)KAy KOMnOHeHTaMM UJHXTbl KMAKMM 

MeTannoM npw CTaL^noHapHOfl sanuBxe n 
nnoTHOCTb pacxoAyeMbix aneicrpoAOB naAaeT. 

npn UeHTDOOeJKHOfl 3anHBKH H3nO)KHV1l4 

HHTeHcuBHoe noHn>xeHne sanonHaeMOCTn 
nycTOT HaHMHaeTCfl npw o6"beMHoi^ nnoTHOCTM 
yxnaAKH ujhxtw Bbiiue 70% (loAorpeB M3no>KHHi^ 
c ujmxtoW 6onee 350°C npMBOAUT k 
He>xenaTenbHOMy ee OKMcneHwo, a HH>xe 300 °C 
k yxyAweHtfio 3anonHeHHfl nycTOT )kmakmm 
MeTannoM. 

Pa3Mep 3asopa Me>KAy naKeTaMM, 
6pnKeTaMM, eMKOCTAMu c cbinyneM ujuxto^ m 
cTeHxaMn M3no)KHni^ onpeAenneTCfl nx 
ra6apnTaMM h B03Mo>KHocTbK> 3anonHeHnn 
jkmaxhm MeTannoM. flna HsnoKHni^ c 
BHyTpeHHHM A^aMeTDOM MeHee 300 mm 
AocTaToneH aa3op 10 mm, a 400 mm h conee 25 

MM. 

PacneT BennnnHbi 3a3opa MO>xeT 6biTb 
BbinonHeH no MeTOA^Ke [2] ripn AnMHe 3a3opa, 
HanpuMep (3 300 mm, neperpe&e )xviAKoro 
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MeTa/ma aT 100 K. CKopocTb ABWKemifl 
MeTanxia b icaHane v 50 mm/c m K03o>G>MUMeHTe, 
xapaKTepn3y»oiMeM aKKyMynau,Mio Tenna 
TkiTaHOBO^ ninxTbJ 2,5 ujupnHa 3a3opa 

a npw CKopocTM 120 



3 

10 *L 



= 24 MM. 



2,5 ^At »v 

mm/c 3a30p COCTaBUT 10 MM. 

npMMep. fln« 3annBKM TMTaHosux 
pacxoAyeMbix sneicrpoAOB b saBMCMMocTM ot 
ra6apMTOB M3J10)khmi4, cKpan pa3pe3ann Ha KycKM 
pasMepoM He 6onee, mm: 



100X100X1 



350X350X1 



450X450X1 



3 

h. fe. 



ana 3/ieKTpoaoB 0 270 

aifl 3/ieKTpoaOB 0 480 
AH* 3/ieKTpoaOB 0 600 



AnnHa KycKOB nnn ApyrMX 

KOMnOH6HT08 UJMXTbl, ^SMCA^e OT BblCOTbl, 

pacxoAyeMbix aneiapoAOB. 

npMMep KOHKpeTHOrO M3rOTOBTteHUfl 

pacxoflyeMoro sneiapoAa M3 otxoaob nviTbfl 
cnnaBa TD3. 

JImthukm, npn6bmfl ommcthjim b 
necKOCTpyfiHofl KaMepe b TeMeHMe 120 mmh, 
yno)KMnn b CTajibHyK) vianoKHnqy A^aMeTpoM 
270 mm c o6pa30BaHneM OAHoro nuTHMKOBoro 
KaHana AnnHHOfi 300 mm m mnpuHoPi 24 mm. 
06"beMHaq nnoTHOCTb 3arpy3Kn cocTaBM/ia 45% 
H3JiOKHMuy BMecTe c ujmxtom" Harpenn ao 
TeMnepaTypw 350 °C. 3aieM b rapHMcajKHOtf 
neHM sa/iMjiM H3no?KHvmy cnnasoM TJ13 c 
Ao6aBneHneM 0,002% (no Macce) 6opa co 
CKOpOCTbK) 50 mm/c. 

npM 3TOM npOMHOCTb CflMTKa COCTaBMJia 465 

Krc/CM 2 , a nnoTHOCTb 94% (ot nnoTHOCTH 
MeTanna). 

TlapaMeTpbi, onpeAeriflioi^ne nnoTHOCTb m 
npo^HocTb pacxoAyeMbix sneiapoAOB, 
nonyHeHHbix cnocoooM KOMnaKTOBaHkifl ujMXTbi 
aanuBKOM o6o6u;eHbi b Ta6n. 1 n 2. 

flaHHbie TaSnnuhd noirasbiBaioT, mto 
npeAnaraeMbi^ cnoco6 KOMnaiaoBaHMfl ujuxtw b 
pacxoAyeMbie oneiapoAbi ynpaarifleM m HMeeT 
npeMMymecTBa nepeA MSBecTHbiM. Cnoco6 AaeT 
B03MO)KHocTb MsroTOBJiflTb pacxoAyeMbie 
aneiapoAbi MJ1M MX MaCTM pasnnMHofl 
KOHQ^nrypai^MH m Maccbi b He6onbWMX nuTe^Hbix 
t^exax m o6ecnennBaeT BOBneneHne b 

npOM3BOACTBO 60HbLUHX MaCC BTOpMHHblX 

pecypcoB. 

PeryjinpoBaHne o6*beMHOM* nnoTHOCTM 

3arpy3KM MSnOKHMU, M M6T0A0B MX 3aJ1MBKM c 
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npuMeHeHneM nuTefiHbix icaHanoB rapaHTupyeT 
no/iyMeHne pacxoAyeMbix sneiapoAOB 
rviOTHOcTbJO ao 91 95% 

AKTMBaUMfl noBepxHOCTM nycKOBofl iumxtu 
TMTaHOBbix cnnaBOB b coneTaHUM c noAorpeBOM 
m BBeAeHneM nosepxHocTHo aKTMBHoro 
aemecTBa-copa b - jkmakmm" MeTann 
o6ecneMMBaioT cpaBHUTenbHo BbicoKyio 
npOMHOCTb pacxoAyeMbix aneiapoAOB (cjimtkob) 
m rapaHTMpyioT mx ijenocTHOCTb npn 
TpaHcnopTupoBKe m nnaBKe. 

cDopMyna M3o6peTeHMfl: 

1. CnocoG nonyMeHMfl pacxoAyeMbix 
oneiapoAOB M3 TMTaHa mjim era cnnaBOB, 
BKmoMatou^Mft aKTMBnpyioLi4yio o6pa6oTKy ujuxTbi 
H3 TMTaHOBbix otxoaob, ytoiaAKy ee B 
vi3/io>KHMUbi m sanuBKy pacnnaaneHHoro TMTaHa 
unui ero cnnaBa Ha ujuxTy, oTnuHaHDi^n^cfl TeM, 
mto muxTy ncnorib3yioT b bmao KycKOB cnpana, 
o6pe3M nnn cTpy>KKM t aKTHBupyiomyio oGpaooTKy 
BeAyT b necKOcrpyflHbix m/ih APo6eMeTHbix 
ycTaHOBKax a TeMeHne 90 120 mmh, nccrie 
yxnaAKvi luhxtu b nanoKHni^bi mx HarpeBaioT ao 
300 350°C, npMneM b 3ariMBaeMbi« b M3no>KHMi^y 
pacnnaB/ieHHbiW tmtsh MnM ero cnnaB bboaat 
0,001 0,005 (no Macce) 
noBepxHocTHo-aKTHBHoro BemecTBa. 

2. Cnoco6 no n. 1 , OTfiMHaiomuficfl TeM, mto 
b KaMecTBe nosepxHOCTHO-aKTMBHoro BemecTBa 

BBOA^T OOP. 

3. Cnoco6 no n. 1 , OTriMMaiou^M^cfl TeM, mto 
b cnyMae Mcnonb30BaHMfl iumxtu, 
o6ecneMMBawiAefi 40 55% 06'beMHoft nnoTHOCTM 
3arpy3KM M3no>KHMi4bi (ot nnoTHOCTM MeTajina), 
ee yxnaAbiBaiOT c o6pa30B3HMeM oahoto m^m 

HeCKOnbKMX nMTHMKOBblX KaHanoB, 

4)OpMMpyeMblX Ha BCIO BblCOTy M3J10)KHHLlbl. 

4. Cnoco6 no n. 1 , oniMMaioinMHca TeM, mto 
b cnyMae ncno/ibsoBaHMfl ujMXTbi, 
o6ecneMMBaK)iAe^ 56 70 o6"beMHofi nnoTHOCTM 
3arpy3KM usjioxHMi^bi, 33JiMBKy pacnnaaneHHoro 
TMTaHa mjim era cnnaBa b wanoKHMi^y 
ocyiMecTBnniOT npuHyAm-e/ibHo. 

5. Cnoco6 no n. 4, oxnma\o\i\\A^c?\ TeM, mto 
npMHyAMTeribHyio 3ariMBKy b MsnoKHMi^y BeAyT 

UeHTpo6e)KHblM MeTOAOM. 

6. Cnoco6 no n. 1 , OTnMMaJOii^MiHcfl TeM, mto 
b cnyMae Mcno/ib30BaHMfl ujMXTbi, 
oeecneMMBaioi^e^ 6onee 70% o6beMHOM 
n/ioTHOCTM yxnaAKM M3no>KHMi^bi, ee 
npeABapMTenbHO 4)opMMpyioT b naKeTbi mjim 

6pMKeTbl, KOTOpbie 3arpy>Ka»OT B M3J10)KHMI4bl c 

3a3opoM, ooecneMMBaioii^MM 3ano;iHeHMe scero 

06*beMa M3flO)KHMl^bl. 
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